Fates of genetically engineered haematopoietic and mesenchymal stem cell grafts in normal and injured rat hearts.
There is an ongoing debate on the potential of adult stem cells as adjuvant therapy for patients with heart disease. The aim of our study was to evaluate the use of bone marrow (BM)-derived stem cells for cardiac cell and gene therapy in normal and ischaemia-injured rat hearts. Haematopoietic (HSCs) and mesenchymal stem cells (MSCs) were purified from the BM of adult rats and labelled by: (a) genetic transduction of the green fluorescent protein (GFP) using an oncoretroviral vector; (b) incorporation of the fluorescent dye PKH26 into the cell membrane; and (c) incorporation of bromodeoxyuridine into the chromosomal nucleic acid. Cells were directly injected into the beating heart (normal and shortly after coronary ligation). Retention of HSCs was--irrespective of the ischaemic injury--about 5% on day 3, and < 1% on days 10 and 28. Survival of MSCs was approximately 10-15% on day 3, but also < 5% at the later time points. Vector-mediated GFP expression was rapidly silenced after day 3. There was considerable tissue damage around the injection site. Transplanted cells did not migrate from the injection site. We did not observe phenotypical changes of the transplanted stem cells into cardiac or vascular cells.